Introduction
In recent years, a burgeoning literature in economics, management, and regional science has amassed around research on firm growth, specifically attending to the small group of high-growth firms (henceforth HGFs). Empirical studies have shown that the greater share of net job-growth originates from a small number of HGFs (Birch and Medoff, 1994; Brüderl and Preisendörfer, 2000; Delmar et al., 2003; Littunen and Tohmo; Halabisky et al., 2006; Acs and Mueller, 2008; . Macro-oriented research on HGFs has focused on the role of HGFs for job creation (Henrekson and Johansson, 2010) , productivity upgrades, and industrial dynamics (Bos and Stam, 2014; Delmar et al., 2011) , as well as innovative outcomes (Stuart, 2000; Hölzl, 2009; Colombelli et al., 2014) . Micro-oriented research on HGFs, on the other hand, has focused on the processes, predictors, and conditions that facilitate or hamper firm growth (Coad, 2009; McKelvie and Wiklund, 2011) .
The remarkable ability of HGFs to create jobs has also received increasing policy interest. Given the interest in HGFs' potential for job creation, among scholars and policy makers alike, we know little about what type of jobs they are creating and which types of people come to occupy these jobs. These questions are imperative both from a macro and a micro perspective. From a macro perspective, the types of jobs being created are important to know the effect of HGFs on total unemployment and the overall dynamics of labor markets. Do rapidly growing firms primarily "cannibalize" on incumbent firms by recruiting highly skilled individuals from incumbents, or do they play a more complementary role by recruiting newcomers and hence providing new opportunities for individuals marginalized on the labor market? From a micro perspective, HGFs represent one of the most dynamic forms of business organizations, and researchers have taken a great interest in what human capital factors may help them to realize and sustain rapid growth (McKelvie and Wiklund, 2011) . Do HGFs benefit from recruiting individuals with a high human capital base, allowing them to tap into their employees' prior business and industry experiences to further the growth of the firm (Wennberg, 2009) ? Or conversely, do HGFs benefit more from recruiting low-educated but perhaps more committed employees, which they train in-house (Eisenhardt and Schoonhoven, 1990; Lepak and Snell, 1999) ? The rapidly changing work environment found in HGFs suggests that they may offer important skills upgrades for employees who are hired. However, research to date has little understanding of which individuals are hired by HGFs. Without a more thorough understanding of what type of individuals HGFs recruit, critical links in our understanding of both the micro-level dynamics and the macrolevel significance of HGFs are missing.
A major reason for this lack of attention in the literature concerning the hires in HGFs has been the lack of firm-specific data that can be matched with data on individual hires. While a number of studies has been successful in gathering firmspecific data with individual-specific data on employees (e.g. Abowd and Kramarz, 1999) , using such data to investigate the hires of growing firms is a daunting task that requires collecting data that allow for identification of HGFs, identification of their employees, and information on the employees' previous labor market positions (Wennberg, 2005) . Hence, very few studies to date-if any-have used matched employer-employee data to analyze the employment decisions of HGFs. 1 The purpose of this article is to study whom HGFs hire using a matched employer-employee data set covering all individuals employed in the knowledge intensive industries in Sweden during the period 1999-2002. Theoretically, we outline a number of rationales from the labor economics and strategic management literature suggesting why the hires of HGFs might, or might not, differ from those of other firms, which we use to guide our selection of variables in the empirical analysis.
There are three main dimensions to our empirical analysis. First, we distinguish between the individuals currently employed in HGFs and the individuals hired into HGFs. Second, we measure growth in terms of either employment growth or sales growth. Third, we use different growth thresholds for the HGF category (5% and 1% highest growth firms).
Our results indicate that young individuals, poorly educated workers, single household members, immigrants, individuals with prior unemployment, and individuals without self-employment experience are more likely to be employed by an HGF. Many of these characteristics are common for individuals that are marginalized on the labor market, suggesting that HGFs provide them with employment opportunities that otherwise might not have been present. On the other hand, the results indicate that HGFs start to recruit employees from other companies toward the end of their high-growth episode. This suggests that the employment patterns of HGFs seem contingent on the stage of firm evolution. However, even when HGFs have obtained rapid growth, they are still more likely to provide new jobs for immigrants than non-HGFs. Hence, in both the analyses of HGF employees and HGF new hires, our results show that important employment opportunities are provided by young and small firms.
The next section provides a theoretical background to the article, where we develop hypotheses to guide our empirical investigation. The matched employeeemployer data are described in Section 3. Section 4 presents the econometric model, while the results are reported and commented in Section 5. Finally, Section 6 summarizes and draws conclusions.
Theoretical background
The question of whom HGFs hire may be approached both through a supply-side perspective (by focusing on the reasons for individuals to take up employment in 1 A recent paper by Dahl and Klepper (2007) used matched employer-employee data to analyze hiring decisions of the general population of new firms in Denmark. Nyström (2011) also uses matched employer-employee data to study the hiring decisions of start-ups in Sweden in 2005. Her results indicate that the share of immigrants, recent graduates, and people entering the labor market is slightly higher in new firms compared with incumbents.
Whom do high-growth firms hire? HGFs) and through a demand-side perspective (by focusing on the need for labor and skills in HGFs). The distinction between supply and demand on the labor market is crucial for this issue since HGFs represent a specific part of the market for labor, with unique characteristics. For example, with regards to the demand for labor in HGFs, it may be that HGFs seek specific competencies that offer complementary skills to those currently existent in the firm. It may also be that HGFs are unable to offer the same type of formalized and stable jobs as incumbent firms owing to their rapid growth and consequently high organizational turbulence, and would hence try to hire labor that is younger, more flexible, or has a more versatile skill background.
In regards to the supply of individuals taking employment in HGFs, it may be that risk-seeking individuals seek employment in the challenging and turbulent work environment offered by HGFs. Such individuals may prefer the possibility of high future earnings or promotion opportunities in an HGF compared with the stable income or job security offered by large stable firms. Individuals may also be tempted by unique aspects of being employed in rapidly growing firms, such as learning opportunities, flat decision-making structures, or versatility in job tasks (Rajan and Zingales, 2001 )-after all, it has been suggested that " [w] ork is more fun in a growing company," (Roberts, 2004: 243) . Further, it may also be the case that individuals with a weaker labor market position seek employment in HGFs owing to a lack of other employment opportunities. Such individuals may be attracted to HGFs to increase their human capital as a potential stepping-stone on the labor market. Penrose's (1959) theory of the growth of the firm views firms as collections of idiosyncratic resources, and it is the constellation of existing resources that provides the impetus and direction for further growth. This implies that firms may choose to add human resources by first evaluating their current configuration of human resources and seeking to add those workers who are appropriate matches to existing human resources (Lepak and Snell, 1999) . In our context, it is worth investigating whether HGFs have specific requirements of their new employees (such as specialized vocational training) or whether HGFs have similar hiring strategies to the control group of non-HGFs. Are HGFs composed of energetic "jack-of-all-trades" characters, or do they carefully seek a diverse and complementary human resource base? Penrose (1959) also emphasized that managers become increasingly more accustomed to their work tasks and more efficient in the execution of these tasks. As a consequence, managerial attention is freed up as routinization becomes prevalent and these managers can direct their excess managerial attention toward growth projects. As managers become more experienced, they also become more aware of growth opportunities. A major constraint on firm growth, however, is that new human resources must be added, and these new managers must be trained and internalized, which takes time and effort. If a firm attempts to grow too fast, then managers may be too distracted with their growth projects and with training new managers to maintain previous levels of production efficiency. The "Penrose effects" may arise, then, as excessively fast growth leads to a decrease in productivity.
Employees as complementary resources in HGFs
2 In our context, it can be expected that HGFs will struggle to keep productivity levels high, as they can easily become overwhelmed by issues relating to their fast growth. As a result, they may seek employees who are better suited to the stresses and strains of managing fast growth.
In their treatment of the resource-based view of the firm, Foss and Ishikawa (2007) and Foss et al. (2008) suggest that Penrose's view of firm growth is intimately tied to the subjective view of resources among managerial teams, given the heterogeneity of managerial mental models and shared experiences.
3 Following this argument, HGFs would strive to recruit individuals with extensive human capital and industry experience but with diverging mental models. The ideas by Foss and colleagues have some support in the research on drivers of HGFs, where the human capital of employees has been shown to facilitate rapid growth (Almus, 2002) . Hence, from a resource-based perspective, HGFs need to expand and augment their stock of human capital by hiring employees that offer complementary capabilities needed to sustain and expand the scope of operations in the firm. Furthermore, the type of human capital resources needed for HGFs may differ depending on the firms' age and size. The model of firm growth proposed by Greiner (1972) emphasizes that growing organizations pass through a number of stages of organizational transformation, from an informal creative team, through stages of increasing monitoring and delegation, into a lumbering mammoth controlled by bureaucrats. Workers may have preferences regarding their employer's size, given that the nature of the work environment (including factors such as autonomy, skills utilization and diversity of tasks all contributing toward overall job satisfaction) is strongly affected by the size of the organization. For example, life cycle models of firm evolution (Miller and Friesen, 1984; Kazanjian and Drazin, 1989) suggest that rapidly growing firms would reach a stage where formalized hiring practices would become important (Davila and Foster, 2005) . In sum, this line of arguments suggests that HGFs of different sizes may attract different employees.
Hiring new employees in HGFs as a cost-efficient strategy
However, it is not necessarily the case that HGFs always benefit from hiring highly skilled employees that already have jobs. Such employees do not only come with higher general human capital, they also come at a higher cost and are more likely to seek other work unless their internal promotion possibilities accrue rapidly (Feldman and Ng, 2007) . In dynamic labor markets, especially where customer-contact settings are important, high turnover rates may not only increase the costs of recruitment and selection, but also negatively affect sales growth because new employees face a learning curve, and the cost of training new staff may be lower than the cost of hiring highly skilled staff (Batt, 2002) .
There is ample empirical evidence that wages are consistently higher at larger more stable firms, even after exhaustive efforts to control for observable worker characteristics and other job attributes (e.g. Oi and Idson, 1999) . Garen (1985) and Kremer (1993) develop theoretical models that explain the systematic sorting of more productive workers to larger employers as an efficiency-enhancing outcome in economies with heterogeneous, imperfectly substitutable labor. Small and more rapidly growing HGFs may favor less specialized labor if recruitment and training costs are lower than the costs of recruiting specialized labor, especially if specialized labor is more mobile and less likely to stay in the firm. However, for larger HGFs that have already achieved a period of growth, the opposite may be true. Hence, it is possible that the selection and sorting of employees into HGFs through hiring and compensation is contingent on the stage of development of the firm (Halabisky et al., 2006) . In line with this, Bassanini (2010) finds that gross jobs and worker flows are contingent on firm characteristics like age, industry, and size. From the employee perspective, individuals may seek employment in HGFs despite the possible uncertainty associated with such employment, if it may offer a springboard that can enhance their labor market position. This would primarily concern individuals with a weak labor market position such as the unemployed. It may also concern those seeking to learn specific skills, such as minorities, youths, and other individuals with a weaker labor market position. These groups may be tempted to enhance their labor market potential by taking employment in HGFs, despite the employment risk associated with HGFs. In their theory of recruitment and monitoring in young growing firms, Rajan and Zingales (2001) explain how owner-entrepreneurs of growing firms have to provide new employees with the knowledge of or access to critical resources for them to learn to produce effectively. While the focus of Rajan and Zingales is on monitoring and incentives, rather than reallocation of these critical resources, a conclusion of their theory is that from the perspective of employees, young growing firms constitute a suitable setting for learning key skills.
Matching models
The labor economics literature focuses on the matching of job vacancies and unemployed individuals, suggesting that it takes time to create new jobworker pairs (see Mortensen and Pissarides, 1999 for a survey). The more time is spent searching for a suitable employee, the higher the costs, but the better the expected match. 4 In this context, firms choose an "optimal stopping strategy," which puts limits on the amount of time they are willing to invest in searching for new hires. In HGFs, it is reasonable to expect that less time is available to search for new hires. Time spent in search bears the opportunity cost of neglecting a growing pile of work tasks. HGFs therefore have a higher degree of urgency, and cannot afford to "hold out" for long in the hope of finding a better match. Summarizing, this line of argument suggests that in contrast to the resource-based theory's emphasis on growing firms employing individuals with high human capital, HGFs might be expected to compromise the quality of their new hires for speed of hiring. It can be concluded that theory and prior research suggest a number of possible reasons why some individuals would seek employment in HGFs, and that HGFs would seek to employ individuals with distinct characteristics. Although the theoretical explanations sketched out above are rooted in existing theory, we acknowledge that there is a tension between them. Do we really expect that HGFs start with superior human resources, but then take on employees with lower human capital? This goes against notions of firms seeking to maintain a coherent match of the quality of their employees (Kremer, 1993) . With little empirical work to guide us in our assessment of these potential explanatory mechanisms, our empirical exercise attempts to fill this gap.
In our study, firm growth is measured either in terms of employment or sales. While these two growth indicators are correlated, they represent different facets of firm growth (Coad, 2010) . We expect that HGFs experiencing fast growth of sales are different from HGFs experiencing fast growth in terms of employees. Sales can be considered an output, while employment is essentially an input. As such, HGFs that grow rapidly in sales might be expected to be more efficient and more profitable than employment HGFs, and therefore we suspect the employees of HGFs growing rapidly in sales to be more skilled than the employees of HGFs growing rapidly in employment.
Data

Data sources
To investigate what kind of employees HGFs hire, we need data that allows for identification of HGFs, as well as identification of their employees and information 4 Hiring costs can be substantial and also tend to increase with firm size. Blatter et al. (2012: 25) observe that, "Very small firms with fewer than 10 employees spend on average 10 weeks of wage payments to fill a vacancy, while large firms with 100 or more employees have to bear hiring costs that are almost 17 weeks of wage payments" and that, "newly-hired workers are not yet fully productive for about 80 days. During this time, the average productivity-loss compared to an average skilled worker within a firm is about 30%."
Whom do high-growth firms hire? on the employees' previous labor market positions. To facilitate these demands, we draw on a unique matched employer-employee data set maintained by Statistics Sweden (SCB), the official census bureau in Sweden. Firm-specific information is obtained from RAMS ("Registerbaserad arbetsmarknadsstatistik"), a database that provides yearly data on all firms in Sweden. The firm-specific data are matched with individual data from LISA ("Longitudinell integrationsdatabas för sjukförsäkrings-och arbetsmarknadsstudier"), a longitudinal database that provides yearly information on all inhabitants in Sweden !16 years. Note that our unit of analysis is the individual, not the firm.
Specifically, our data originate from a large longitudinal study of entrepreneurship in the knowledge intensive sector between 1989 and 2002 (Delmar and Wennberg, 2010) . Firms were identified as belonging to these sectors if they met Eurostat and Organization for Economic Cooperation and Development (OECD) classifications. These classify industries as knowledge-intensive if the ratio of research and development expenditures to gross domestic product is above the mean ratio in the economy (Götzfried, 2004, see Table A1 ). This excludes basic industries such as agriculture, retail commerce, and simple services.
5 Only firms that were active during the study period (1999) (2000) (2001) (2002) were included in the sample, which means that we excluded all firms with zero turnover from our sample. We also excluded all firms that were active in the health care and education industries (SIC-codes 80-85), since these industries are highly regulated and dominated by public actors in Sweden. The final sample thus contains $50,000 firms and 500,000 individuals in 2002. 
Defining HGFs
The analysis of HGFs includes deciding on an indicator of growth, measurement of growth, and a suitable time to study (Delmar and Davidsson, 1998; Delmar et al., 2003) . A growth indicator relates to the variable used to calculate growth, while the measurement of growth concerns how growth is calculated (absolute growth, relative growth, or some combination of the two). We use number of employees and sales as our growth indicators since they are most commonly used , but only moderately correlated (Shepherd and Wiklund, 2009) . Growth is measured as the percentage change in the number of employees and sales volume during the period 1999-2002. We use the whole period since (i) it accommodates the fact that while many HGFs exhibit "erratic" growth as 5 Appendix 1 reveals that some of the included industries are not knowledge-intensive industries. The reason is that the data set also follows individuals that transition into knowledge intensive firms from nonknowledge intensive firms. We have therefore also done estimations where SIC-codes 1-18, 24, 37, 41, 62, 63, 75 and 90 have been excluded from the analysis. The results are unchanged and available from the authors on request.
opposed to steady growth (Coad, 2007 , Coad and Hölzl, 2009 , Daunfeldt and Halvarsson, 2012 Hölzl, 2014) , other HGFs may exhibit "persistent" growth, and (ii) this is a common length of study period in prior studies of growth (Henrekson and Johansson, 2010) . Note that growth is calculated here as relative rather than absolute growth. While absolute measures of firm growth lean in favor of large firm growth, relative growth measures might lead to a bias toward small firms (Schreyer, 2000; . We therefore control for firm size, and also conduct robustness tests where we test our models on firms in different age and size categories.
There is no commonly accepted definition of HGFs. They are usually identified either as a certain share of the fastest-growing firms or as those growing at a particular rate, measured either as total growth or as annualized growth over the period. Other definitions of HGFs include firms that have at least doubled their sales over a 4-year period and have an employment growth quantifier of two or more over the period . The OECD recently proposed defining HGFs as those with !10 employees at the beginning and average employment growth exceeding 20% over a 3-year period (Ahmad, 2006) . 7 In this article, we use four different definitions of HGFs. HGF i takes the value 1 for the (i) 1% fastest growing firms in terms of percentage change in employees; (ii) the 5% fastest growing firms in terms of percentage change in employees; (iii) the 1% fastest growing firms in terms of percentage change in turnover; and (iv) the 5% fastest growing firms in terms of percentage change in turnover. We also considered applying the 10% threshold, but this would mean including firms that grew by only one employee during the period 1999-2002, so we decided against it.
Figures 1 and 2 show the growth rate distributions for sales and employment growth, respectively, and give an indication of the thresholds that delimit the 5% and 1% fastest growing firms. They show that while a small fraction of firms grows as much as 3-4 times (300%-400%) over the 3-year period of investigation, the mean growth rates remain at 5%-10%. Further, we see that the variance in sales growth ( Figure 1 ) is higher than the variance in employment growth (Figure 2 ).
Data and descriptive statistics
Our independent variables are the following (variable names in italics):
Age (between 16 and 84 years). Immigrant status (four dummy variables: Nordic ¼ 1 if the immigrant origin from the Nordic countries; Western ¼ 1 if immigrant is from Western European countries or North America; Eastern ¼ 1 if immigrant is from Eastern European countries; and Other ¼ 1 if immigrant comes from Africa, Asia, or Latin America.)
Gender (1 ¼ woman) Educational attainment (four dummy variables: L_High-school ¼ 1 if 53 years at high-school is the highest obtained level of education; High-school ¼ 1 if completed a 3-year high-school education; College ¼ 1 if college education 53 years; University ¼ 1 if university !3 years).
Spouse (1 ¼ married/cohabiting, and 0 ¼ single household member).
Children (number of children in household, ordinal scale) Unemployment (measured as days in unemployment in the preceding year, ordinal scale). This is used in the analysis of being employed in a HGF (Table 5) .
D_Unemployed (dummy variable whether an individual entered an HGF from unemployment, where 1 ¼ entered from unemployment). This is used in the analysis of becoming hired in an HGF (Table 6 ) Self-employment (1 ¼ self-employed between 1989 and 1997).
Work classification, i.e. whether an individual had a specific occupational code (dummy variable equal to 1 if the individual has a work classification, and 0 if no classification). This variable approximates for professional specialization.
Year ( Figure 1 Kernel density of the distribution of firm sales growth rates, where growth is calculated in log-differences. Plots obtained using gbutils 5.2 (Epanenchnikov kernel). Note the log scale on the y-axis. Thresholds delimiting the 5% and 1% fastest-growing firms occur at the values 0.814 and 1.228, respectively, and are indicated as an approximate guide. N ¼ 47,390.
Firm size and Firm age are also included in the empirical analysis to test whether there are differences in employment decisions between small and large HGFs, and young and old HGFs. Firm size is measured as number of employees in 1999, while firm age is defined as the year of observation minus the registered start year. Note, however, that the data on the start year is truncated. The earliest registered start year is 1990 (even if the firm existed before 1990), implying that we cannot observe whether a firm is 414 years of age. While we would ideally have more complete data on firm age, our truncated firm age variable does provide some useful information on the underlying variable of interest.
Immigration to Sweden is dominated by refugees and individuals that want to reunite with their families. This group is generally considered to be the most marginalized on the Swedish labor market. Less than 5% of all immigration to Sweden during the past decades consists of labor migration (Statistics Sweden, 2002) . Refugees come primarily from Asia, Africa, and Latin America, whereas immigration from Europe and North America most often represent labor migration. Data on the region of origin of all immigrants are used to distinguish between these different types of immigrants in the empirical analysis. More specifically, we divide 
Summary statistics for employees
We begin with a discussion of the summary statistics for HGF employees, before moving on to summary statistics for HGF new hires. The summary statistics in Table 1 refer to the individual and firm-level variables. Table A2 provides some summary statistics at the firm-level for firms that are HGFs in terms of sales or employment growth, at the 5% and 1% threshold levels.
In our sample of employees, the average individual is $41 years old, $10% of our individuals are immigrants, 36% are females, 22% have a university education, and $6% have experience in self-employment. Comparing these figures to the summary statistics for HGFs in Table 2 , we see that HGF employees have higher proportions of immigrants from Asia, Africa and Latin America (compare 0.082 for Empl-HGFs (1%) with the figure of 0.03 for the full sample). HGFs also have higher proportions of poorly educated workers, and lower proportions of university educated employees compared with non-HGFs. Interestingly, HGF employees tend to have lower levels of self-employment experience.
Summary statistics for new hires
Summary statistics for the sample of new hires and for those already employed by HGFs are presented in Tables 3 and 4 , respectively. In contrast to the corresponding statistics for employees, we see that new HGF hires, on average, are more likely to be university-educated (0.33% in Table 3 vs. 0.22% in Table 1 ), are more likely to be females (45% vs. 36%) and more likely to be immigrants from Asia, Africa, and Latin America (9.3% vs. 5%, as denoted by the Other immigrant variable). New hires in HGFs also tend to have less experience in self-employment (2.65% vs. 6.36%) and are slightly younger (36 years vs. 41 years) than those already employed in an HGF. These descriptive data indicate that there might indeed be distinctive employment patterns in HGFs, and also distinctive recruitment patterns. To analyze these Notes: D ¼ dummy variable. Mean and standard deviation for turnover is measured in billion SEK.
Whom do high-growth firms hire? Notes: Number of observations is reported, but might be slightly less for some variables, due to a small number of missing observations in some cases.
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Econometric analysis
To investigate whether HGFs employ different individuals compared with nonHGFs, we estimate the following probit model:
where the dependent variable (HGF i ) is a dichotomous variable, taking the value 1 if individual i can be classified as an HGF employee during the period 1999-2002, and 0 otherwise; X it is a vector of individual-specific characteristics assumed to influence Notes: Number of observations is reported, but might be slightly less for some variables, due to a small number of missing observations in some cases.
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at University of Sussex on July 1, 2014
http://icc.oxfordjournals.org/ Downloaded from the probability of being employed by an HGF in period t; and h t is the corresponding parameter vector. Y it is a vector of firm-specific characteristics relating to firm j, and t i j is the corresponding parameter vector. To control for heterogeneity across industries and regions, industry-specific (a 1 ) and region-specific (a R ) fixed effects are also included in the model. The inclusion of a full set of firm-specific fixed effects in our probit model proved to be too computationally intensive, so we did not include them. To allow for the possibility that some HGFs have systematically different hiring practices than others, we cluster our standard errors at the firm-level.
The vector of individual-specific characteristics, X it , includes age, days in employment during the period 1999-2002, four dummies indicating whether the individual is born outside Sweden, sex, educational attainment, marital status, and the number of children in the household. We expect age to display nonlinear effects (from inexperienced youths, to the "golden age" or middle age, to those who are too old), and so we include an age-squared term alongside the linear age variable. The vector of firm-specific characteristics, Y jt , includes firm age and firm size. The latter variable is measured using the initial size of the firm, measured as the number of employees in 1999.
Equation (1) is also estimated for a subsample including only individuals who changed their employment status in 2001 or 2002, either going from unemployment to employment or changing employer. In this case, we use an unemployment dummy instead of days in unemployment to investigate whether HGFs hire unemployed individuals or already employed individuals to a greater extent than non-HGFs when expanding their businesses. We also include a year dummy, taking the value 1 if the individual changed his/her employment status in 2002, to control for the influence of macroeconomic trends in the hiring decision of HGFs.
Results
Equation (1) is first estimated for the full sample, using data on all individuals employed by firms active in the Swedish knowledge intensive industries in 2002. These are referred to as HGF employees (as opposed to HGF new hires). The aim is to analyze whether individuals employed by HGFs have certain characteristics that are different from those employed by other firms. In the next step, Equation (1) is reestimated for a subsample of individuals that changed their employment status in 2001 or 2002, either by ending an unemployment period or changing employer. These individuals are referred to as HGF new hires. Industry-and region-specific fixed effects are omitted from the tables to save space.
The characteristics of employees among HGFs
The results from estimating Equation (1) for the full sample are presented in Table 5 , which shows the probit regression results when the growth of HGFs is measured in terms of employment or sales, or whether HGFs are defined as the top 1% or the top 5% fastest growing firms. Despite the differences between these regressions, they do not give conflicting results. The Pseudo-R 2 statistics indicate that a better model fit is obtained when HGFs are defined as the top 1% fastest-growing firms.
Irrespective of the choice of growth indicator and definition of HGFs, the results reveal that HGF employees on average are younger, have longer unemployment periods, somewhat lower education level, and are more likely to be immigrants from Asia, Africa, and Latin America compared with non-HGF employees. Young individuals, the long-term unemployed, the low-educated, and immigrants from Asia, Africa, and Latin America are often seen as outsiders on the labor market. Taken together, the evidence thus suggests that rapidly growing firms can provide these groups with employment opportunities that otherwise might not have been present. Below we look to the coefficients of Table 5 in more detail, attending to both their statistical significance and their economic significance in terms of marginal effects.
Our marginal effect coefficients can be interpreted as follows: a coefficient of 0.061 on the Other immigrants variable in the case of Employment HGFs (top 5%), for example, indicates that immigrants from Asia, Africa, or Latin America are 6.1% more likely to be employed by an HGF, compared with the baseline category (Swedish born). This is a substantial effect compared with previous studies on the role of ethnicity in hires (Holzer and Neumar, 1996; Giuliano et al. 2009 ). The differences between nonimmigrants and immigrants from Asia, Africa, or Latin America in being employed by HGFs are relatively weaker for the three other definitions (marginal effects 1.06%, 0.83%, and 1.49%). The patterns for the Nordic, Western, and Eastern immigrant variables are similar to the patterns of the Other immigrant variable, with all dummies being positively associated with employment in an HGF. These statistical relationships are consistently stronger for the top 5% HGFs in terms of employment growth.
The other key variables of interest in our study are employees' age and prior unemployment. The estimates in the top row at Table 5 indicate that employees' age is unanimously negatively associated with being employed in an HGF (marginal effects: À0.03% and À0.22% for the 1% and 5% fastest growing HGFs in terms of employment, and marginal effects À0.09% for the 5% fastest growing HGFs in terms of sales). While these effects may seem slight, it should be remembered that the age variable ranges from 16 to 84, with a standard deviation of 11.98 (Table 1) . Hence, a one standard deviation decrease in age from the sample mean indicates that a 29-year-old person is between 0.36% and 2.6% more likely to be employed in an HGF compared with a 41-year-old person (the mean age of individuals in the sample).
9
Attending next to the coefficient for Unemployment we find that it is consistently positively associated with being employed in an HGF, but only marginally significant for the 1% fastest growing firms in terms of sales. The estimated coefficients indicate that an individual with 100 more days of unemployment during the past year (evaluated at the sample mean) is 0.2%-1% more likely to be employed by an HGF.
10
The four education dummies in Table 5 all exhibit a negative but negligible influence on being employed in an HGF. When HGFs are defined as the top 1% fastest-growing firms in terms of employment, the marginal effects of all four education dummies remain 51%. However, in the model predicting employment in HGFs defined as the top 5% fastest-growing firms in employment, both those that have spent 53 years in high-school or attained a 3-year high-school degree exhibit a negative association with being employed in an HGF compared with those that have only completed elementary school, with marginal effects at À1.76% and À2.57%, respectively. Taken together, these results indicate that HGF employees in general have somewhat lower education levels than employees in other firms.
Looking at the control variables, we find that HGFs employ single household members to a greater extent than non-HGFs, as evidenced by the statistically significant negative coefficient estimates for the Spouse dummy (marginal effects À0.23%, À1.01%, À0.18%, and À0.56%). The parameter estimates regarding the Work classification code for employment HGFs indicate that employees with a work classification code are 0.54% and 4.99% more likely to be employed by an HGF. The null hypothesis of no effect of work classification on the likelihood of being employed by sales HGFs cannot be rejected for the 1% fastest growing firms, whereas employees in the 5% fastest growing firms in terms of sales are 1.84% more likely to have a work classification code than employees in nonHGFs. This indicates that HGF employees in general do not seem to occupy ill-defined job positions.
Interestingly, the dummy for prior Self-employment is one of the strongest single coefficients in our model, with marginal effects at À0.93%, À10.43%, À0.96%, and À3.02%, all statistically significant. This indicates that HGFs are much less likely to employ prior entrepreneurs, perhaps because such individuals are more likely to start firms on their own .
Our firm-level variables indicate that HGFs are consistently more likely to be younger, and also more likely to be smaller than non-HGFs, which is in line with previous research. 11 10 We have also estimated models were Unemployment is logged, but economic interpretations of logged variables in a nonlinear model such as the probit are more complicated. All results remain qualitatively similar, and are available from the authors on request. Table 6 shows estimates when we only include individuals that changed employment status to being employed by an HGF in 2001 or 2002. In short, the results show that akin to the previous analysis of HGF employees, immigrants and the less educated are also more likely to be hired into HGFs. However, there is no longer any strong association between individuals' prior unemployment or their age on the likelihood Notes: Marginal effects and associated z-statistics. Standard errors clustered at the firm level. Sector dummies at the 2-digit level SIC-level. Region dummies at the county level. The asterisk (*) denote significance at the 5% level.
New hires
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of being hired into HGFs. Toward the end of their high growth episode, HGFs thus seem able to attract older individuals and individuals that already have a job. Below, we report on all coefficients in some more detail. Looking first at the four immigrant dummies, we see for the Eastern variable that HGFs are more likely to hire immigrants from Eastern European countries (marginal effects 2.77%, 3.48%, 0.68%, and 2.60%). The Other immigrant variable also show that immigrants from Asia, Africa, and Latin America are more likely to be hired by HGFs compared with nonimmigrants, irrespective of growth indicator and choice of cutoff level for being defined as an HGF (marginal effects 3.04%, 7.49%, 1.08%, and 2.41%).
The coefficients for Age and Age_squared have no noteworthy association with being hired by HGFs, but the dummy variable for unemployment is negative, which suggests that individuals who were unemployed are 0.53%-5.08% less likely to be hired in HGFs compared with non-HGFs. It thus appears that HGFs are initially composed of individuals with a history of unemployment, but that HGFs tend to avoid taking on unemployed individuals when it comes to hiring new individuals toward the end of the growth phase.
HGF hires are also more likely to be lower-educated workers, although these associations are only significant for employment-HGFs, not sales-HGFs. Specifically, employees with a university degree are 4.23% less likely to be hired by the 5% fastest growing HGFs in terms of employment and 0.92% less likely to be hired by the 1% fastest growing HGFs in terms of employment.
The control variables exhibit limited influence on the likelihood of being hired by an HGF, but here as well we find that new hires in HGFs tend to have less self-employment experience regardless of how we define HGFs, although once again the association is stronger when high growth is measured in terms of employment (marginal effects at À1.85%, À8.78%, À1.05%, and À3.47%).
Taken together, the two probit equations comparing employees in HGFs and new hires in HGFs indicate that while HGFs tend to be composed of employees from groups that are often considered as potential outsiders on the labor market (younger or less educated individuals, immigrants, and more often with recent experience in unemployment), when it comes to new hires, they are no longer as likely to recruit from these disadvantaged groups. One interpretation is that firms with strong growth ambitions need to employ individuals from these groups to begin their fast growth. However, at later stages of their high-growth episode, their recruitment strategy seems to change. Now they seem able to attract older individuals and individuals that already have jobs.
Also in this analysis, our firm-level variables indicate that HGFs are more likely to be younger and smaller than non-HGFs. To ensure the robustness of the results we therefore analyzed whether the hiring decision differs between old and young HGFs, and among HGFs of different sizes by estimating Equation (1) separately for size classes and age intervals. We did not find any noteworthy differences in these models (available on request), which indicates that our analyses are relevant both for younger and older HGFs, as well as for larger and smaller HGFs.
Discussion
We began this article with the observation that HGFs have been shown to generate many new jobs, but research to date has been virtually silent regarding which types of individuals are hired by HGFs. As policymakers are increasingly looking to new growing firms as drivers of job creation and economic development, this is a conspicuous void in the literature. Research to date also lacks a theoretical perspective that may explain hiring practices in HGFs. While the resource-based theory of firm growth originating with Penrose (1959) suggests that growing firms need to hire capable individuals with extensive human capital to cope with the challenges of growth, other work in microeconomics and labor economics suggests that due to the uncertainty associated with rapid growth (Henrekson and Johansson, 2011) and the necessity of close ties of entrepreneurs to new employees (Witt, 2000; Rajan and Zingales, 2001) , individuals with a weaker labor market position may be tempted to take employment in HGFs to enhance their labor market potential. In this article, we began to fill this empirical and theoretical void based on a study using a comprehensive matched employer-employee data set that includes all active firms in the Swedish knowledge intensive industries during 1999-2002.
Our empirical investigation revealed several intriguing results. First, when analyzing what characterizes the work-force among HGFs, we found that young individuals, those who are less educated, immigrants, and those with long unemployment periods were more likely to be employed by HGFs than non-HGFs. These groups are often considered as typically outsiders on the labor market, suggesting that HGFs provide them with employment opportunities that are not present to the same extent among other firms. This speaks against the suggestions of resource-based theory that growing firms need to hire individuals with "complementary skills" to bolster the base of human capital in the growing firm (Penrose, 1959) . Our results are reminiscent of the case-study evidence in Barringer et al. (2005) , who observe that fastgrowth firms are not particularly selective in their hiring decisions, but put more emphasis on on-the-job training. Below we discuss two, partly related, theoretical explanations for our findings.
From an economic viewpoint, HGFs, especially those in knowledge-intensive sectors, might be credit constrained since they are dependent on developing new products, solutions, and business models that often are innovation-intensive activities that are more difficult to fund with debt capital compared with equity (Hall and Lerner, 2010; Martinsson, 2010) . Since owner-entrepreneurs of young firms have to provide new employees with the knowledge of or access to critical resources for them to learn to produce effectively, we might speculate that HGFs seek to hire low-cost Whom do high-growth firms hire? employees and enhance their skills through on-the-job training (Rajan and Zingales, 2001) . To the extent that these skills are developed in a particular organization, it becomes more difficult for competitors to bid away those talents (Becker and Gerhardt, 1996) .
From a management perspective, the evidence presented in this article may also be accommodated by moderation of the Penrosian resource-based view of firm growth. Later developments of Penrosian ideas emphasize sustainable competitive advantage (SCA) of firms to originate from valuable, inimitable, rare, and nonsubstitutable (VRIN) firm-specific resources (Wernerfelt, 1984; Dierickx and Cool, 1989; Barney et al., 2001) . From this perspective, HGFs' potential to renew and upgrade their talent pool depends on the hiring of individuals with extensive general human capital (Mahoney, 2005) , as one would predict whether education and age are used as the common proxies for human capital. If one considers the often dynamic and rapidly changing organizational structure of HGFs (Eisenhardt and Schoonhoven, 1990) , one strategy to leverage the benefits from human capital relative to the costs incurred would be to hire less experienced labor and then invest in on-the-job experience and training. The resulting knowledge and experience of those employees then become more idiosyncratic to the specific firm, decreasing the risk of employee turnover and in so doing, improving the cost/ benefit ratio of their human capital (Lepak and Snell, 1999) . Regardless of whether HGFs choose marginal employees because of their dynamic nature and the urgency to quickly find new employees or some other reason, from a Penrosian perspective our results indicate that one source of the competitiveness of HGFs emanates from their ability to accurately evaluate and invigorate marginalized groups. Asymmetric information makes it difficult for employers to assess, for instance, the productivity of immigrants. The asymmetry is larger the more unfamiliar the language, religion, work experience, education, culture, etc. are to employers. By taking on the risk of hiring less productive workers, HGFs may have the ability to overcome these asymmetries and discover and use the "true" productivity of marginalized groups to fuel their growth.
12 This could especially be the case in countries with rigid labor market legislation, like Sweden, where "failed" hiring decisions are costly and employers therefore have incentives to employ people associated with low asymmetric information (Skedinger, 2010) . We also analyzed the hiring decision of HGFs in 2001 and 2002 to investigate whether HGFs hire different types of employees during their high-growth episode. HGFs were shown to be less likely than non-HGFs to hire unemployed individuals when they experienced rapid growth. Instead they were more prone to hire individuals that already had a job. One possible interpretation is that potential HGFs (i.e. firms with growth ambitions) need to employ unemployed individuals to grow from the start (i.e. as they begin their high growth). Once they start to experience high growth, however, they are able to attract individuals that already have a job. From a theoretical perspective, this pattern suggests an evolutionary view in that the hiring decisions in HGFs will differ depending on their stage of development. As such, our study also adds to research in evolutionary economics that stresses the need to examine both the sources of variation in firm practices and the sources of variation in firm output (Nelson and Winter, 1982) .
Even for these slightly more established HGFs, we found them to be more likely to hire immigrants from Asia, Africa, and Latin America compared with non-HGFs. Immigrants from these regions are those that have the hardest time to enter the Swedish labor market (Statistics Sweden, 2010) . This indicates that HGFs are important for creating job opportunities for individuals that are born outside Sweden. These are interesting results from a public policy perspective in the sense that employment rates for immigrants in Sweden are on average 30% lower than among native Swedes (Statistics Sweden, 2010) , and similar figures have been reported throughout the European Union.
Our results thus imply that in addition to HGFs creating many jobs, they also play a role in providing job opportunities for immigrants, less-educated, younger individuals, and the unemployed. Our finding that HGFs take on marginal individuals is consistent with two interpretations. On the one hand, we might suspect that HGFs choose marginal employees because there is an urgent need to quickly find new employees, and that they cannot afford to spend much time searching for employees. Alternatively, it could be that HGFs are virtuous heroes who take the outcasts and motivate them into becoming "revolutionaries" and "superstars." Although we think the first interpretation is more realistic, both interpretations have similar implications for policy.
Our article also comes with limitations, all of which offer interesting ideas for future studies. For example, our data are limited to knowledge-intensive industries. Previous studies have shown that HGFs seem to be present in all industries, and anecdotal evidence suggests that many of the most famous HGFs in recent times (such as Wal-mart or IKEA) may be found in the retail industry. However, our focus on the knowledge intensive industries-defined as industries characterized by high rates of R&D and skilled labor usage-mean that our findings regarding the prevalence of outsiders being hired by HGFs are conservatively estimated. Extending the research on hires in HGFs to other industries would be a valuable complement to our findings in this article.
Second, the detailed longitudinal data used in this article may also be expanded to other areas, for example, by looking at the financial and legal structures of rapidly growing firms (Myers, 2001) . Third, the wage policy of HGFs compared with other firms is largely unexplored. Previous research shows that wages generally are higher in larger firms than in smaller ones. Are HGFs growing from smaller to larger size more like small or large firms in this sense? The answer has implications for the understanding of the competitive advantage of HGFs: HGFs' impact on overall economic performance and economic policy. The study by Halabisky et al. (2006) indicates that HGFs initially pay lower wages but that their wages grow faster: "This suggests that firms that might have started out small and paid lower wages can afford to increase wages faster as the company grows and becomes more successful and productive." (p. 265). In a dynamic setting, HGFs may therefore be critical for economic development and overall economic growth. It is an important task for future research to investigate whether this is the case or not. Fourth, it would be of interest to investigate in more detail what types of jobs are actually created by HGFs, and whether recruits come from different or similar industries (cf. Roberts et al., 2011) . Similarly, future work could investigate if work tasks and occupational characteristics differ between HGFs and non-HGFs. Furthermore, if those already employed before being hired by HGFs come from other industries, this may indicate that HGFs may also act as important agents in realizing structural change in the economy.
Finally, despite the detailed longitudinal data, our research has yet to resolve the difficult issue of whether (and how) policy interventions can effectively help HGFs achieve higher performance than they would have otherwise experienced. The theoretical literature on HGFs suggests several institutional mechanisms that may enhance the emergence and growth of HGFs (Henrekson, 2005; Henrekson and Johansson, 2009 ). Hence, there are ample opportunities for further research looking into the internal structures and evolution of HGFs, and the external institutional conditions shaping those structures and firm evolution. This article represents a first step in such a direction. Whom do high-growth firms hire?
